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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this tremslation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Optical glass characterized by for Abbe number nud being [ for a refractive index nd ] 39.5 or 
more or more in 1 .875, and a glass transition point Tg being 700 degrees C or less. 
[Claim 2] At least one sort chosen from La 203, Gd203, Y203, and Yb203, It is borosiUcate glass 
containing at least one sort chosen Zr02, Ta 205, and from Nb205. Optical glass which the sum total 
contents of La 203, Gd203, Y203, and Yb203 are 2-4 comparatively (weight ratio), and is 
characterized by being [ of the sum total content of Zr02, Ta 205, and Nb205 ] 1-2 comparatively 
(weight ratio) to the sum total content of Si02 and B-2 03. 

[Claim 3] Optical glass of a ZnO content [ as opposed to the sum total content of Si02 and B-2 03 
including ZnO ] according to claim 2 which 0 is exceeded comparatively (weight ratio) and is two or 
less. 

[Claim 4] The sum total contents of La 203, Gd203, Y203, and Yb203 are 2-4 comparatively (weight 
ratio) to the sum total content of Si02 and B-2 03. And optical glass according to claim 3 whose ZnO(s) 
the sum total contents of Zr02, Ta 205, and Nb205 are 1-2 comparatively (weight ratio), and are 0.1- 
0.5 comparatively (weight ratio). 

[Claim 5] A glass presentation is Si02 at weight %. 3 - 10%, B-2037-15%, ZnO 0 - 15%, La 203 30 - 
60%, Zr02 2 - 8%, and Ta 205 13 - 19% is included. And for the sum total content of Si02 and B-2s 
03 and Ge02, the sum total content of 14 - 20% and B-2s 03 and ZnO is [ the sum total content of 9% 
or more and La 203, Gd203, Y203, and Yb203 ] 50 - 60%. Optical glass given in claim 1 to which the 
sum total content of each above-mentioned component exceeds 95% thru/or any 1 term of 4. 
[Claim 6] Li20 Optical glass containing 0 - 1 % of the weight according to claim 5. 
[Claim 7] Nb 205 Optical glass containing 0 - 3 % of the weight according to claim 5 or 6. 
[Claim 8] At weight %, it is B-2 03. 9 - 12%, and ZnO Optical glass according to claim 5, 6, or 7 whose 
sum total content of B-2s 03 and ZnO is 12% or more, including 1 - 7%. 

[Claun 9] At weight %, it is Si02. 6 - 9%, B-2 03 9 - 12%, and Ge02 Optical glass given in claun 5 
whose sum total content of Si02 and B-2s 03 and Ge02 is 16 - 19%, including 0 - 5% thru/or any 1 

term of 8. 

[Claim 10] A glass presentation is Si02 at weight %, 3 - 10%, B-2037-15%, La 203 30 - 60%, Zr02 
Optical glass characterized by for the sum total content of Si02 and B-2 03 being 14 - 20%, and the 
sum total content of each above-mentioned component being 95% or more, including 2 - 8%, and 
20513- 19% of Ta. 

[Claim 1 1] Optical glass according to claim 10 whose glass transition point Tg a part of La 203 is 
permuted by Gd 203 and/or Y203, 0 - 30 % of the weight and the content of Y203 is [ the content of 
Gd 203 ] 0 - 10 % of the weight, and is 700 degrees C or less. 

[Claim 12] ZnO Optical glass according to claim 10 or 1 1 whose sum total content of ZnO and B-2 03 
is 9 % of the weight or more, including 0 - 15 % of the weight. 

[Claim 13] Optical glass according to claim 10, 11, or 12 whose glass transition point Tg a part of La 
203 is permuted by Gd 203 and/or Y203, the content of 0 - 3 % of the weight and Li20 is [ the content 
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of Gd 203 / 0 - 30 % of the weight, and the content of Y203 / the content of 0 - 15 % of the weight and 
Nb 205 ] 0 - 1 % of the weight for the content of 0 - 10 % of the weight, and ZnO, and is 700 degrees C 
or less. 

[Claim 14] (A) The manufacture approach of the optical product characterized by to include the process 
which carries out press forming of the glass which carried out reheating softening of the glass 
preforming which comes to preform the glass which dissolved at the process which dissolves the optical 
glass of a publication in claim 1 thru/or any 1 term of 13, and the (B) above-mentioned (A) process, or 
this dissolved glass, and the process which carry out the annealing treatment of the glass which 
fabricated at the (C) above-mentioned (B) process at the temperature near the glass transition point. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Its glass transition point is low while this invention has the optical property of 
low distribution with a high refractive index in more detail about optical glass, and it is related with the 
optical glass which a heat treating furnace can long-term stability work. 
[0002] 

[Description of the Prior Art] Conventionally, in order to bring about a high refractive index and a low 
distribution property as shown in JP,54-90218,A or JP,54-60423, La 203, Gd203, Y203, Ta205, 
Zr02, etc. contained so much the optical glass which is a high refractive index and has the optical 
property of low distribution, and since there was Httle glass network former, such as B-2 03 and Si02, it 
had become what has a strong crystallization inclination extremely. The glass transition point Tg of the 
high refractive index which the presentation range of the glass which can carry out stable production is 
restricted, therefore is marketed, and the optical glass of low distribution was over 720 degrees C. The 
high refractive index indicated by an optical-glass manufacturer's catalog and the property of the optical 
glass of low distribution are shown in Table 1. 
[0003] 
[Table 1] 

^1 





tnd] 


[vd] 


[Tri (t) 


A 


1. 88300 


40.8 


730 


B 


I. 88067 


41.01 


758 


C 


1. 88300 


40.8 


738 



[0004] Thus, the temperature of viscous flow was very high, for example, the elevated temperature 710 
degrees C or more was needed for annealing treatment so that the conventional high refractive index and 
the optical glass of low distribution might be represented at a glass transition point Tg. Generally the 
fiimace used for the annealing treatment of glass has many which used the stainless steel plate, since the 
deformation temperature of this ingredient was in about 700 degrees C, when annealing treatment is 
performed at the temperature exceeding 710 degrees C, this stainless steel plate deforms it and the 
problem that long-term operation becomes difficult produces it. Moreover, also in manufacture of the 
lens material by the reheating press etc., the elevated temperature was needed very much, early 
degradation of a heat treating furnace was brought about, and trouble was caused to stable production. 
On the other hand, there is a track record which it is stabilized and can be manufactured, without giving 
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a load special to facility operation, when a glass transition point Tg is glass 700 degrees C or less. 
[0005] 

[Problem(s) to be Solved by the Invention] While this invention is the basis of such a situation and 
having the optical property of low distribution with a high refractive index, a glass transition point is 
low and it aims at offering the manufacture approach of the optical glass which a heat treating fiimace 
can long-term stabiUty work, and the optical product using it. 
[0006] 

[Means for Solving the Problem] That this invention persons should develop the optical glass which has 
the aforementioned desirable property The result of having repeated research wholeheartedly about the 
effect which it has on an optical property, a thermal property, devitrification-proof nature, etc. of each 
component presentation which constitutes glass, By the sum total content of La 203, Gd203, Y203, 
and Yb203 reaching comparatively, and controlling the rate of the sum total content of Zr02, Ta 205, 
and Nb205 in the specific range to the sum total content of Si02 and B-2 03 By having the optical 
property of low distribution with a high refi-active index, and giving a specific process using that the 
optical glass whose glass transition point is moreover 700 degrees C or less is obtained, and this optical 
glass Based on a header and this knowledge, it came to complete this invention for a desired optical 
product being obtained efficiently. 

[0007] Namely, the (1) refi-active index nd is 1.875 or more, and Abbe number nud of this invention is 
39.5 or more. And optical glass characterized by a glass transition point Tg being 700 degrees C or less 
(optical-glass [ of this invention ] I is called hereafter.) (2) At least one sort chosen fi-om La 203, 
Gd203, Y203, and Yb203, It is borosilicate glass containing at least one sort chosen Zr02, Ta 205, 
and fi-om Nb205. The sum total contents of La 203, Gd203, Y203, and Yb203 are 2-4 comparatively 
(weight ratio) to the sum total content of Si02 and B-2 03. And optical glass characterized by being [ of 
the sum total content of Zr02, Ta 205, and Nb205 ] 1-2 comparatively (weight ratio) (the optical glass 
II of this invention is called hereafter.) 

(3) A glass presentation is Si02 at weight %. 3 - 10%, B-2 03 7 - 15%, La 203 30 - 60%, Zr02 2 - 8%, 
and Ta 205 13 - 19% is included. And optical glass characterized by for the sum total content of Si02 
and B-2 03 being 14 - 20%, and the sum total content of each above-mentioned component being 95% 
or more (the optical glass III of this invention is called hereafter.) It reaches. [0008] (4) The manufacture 
approach of the optical product characterized by to include the process which carries out press forming 
of the glass which carried out reheating softening of the glass preforming which comes to preform the 
glass which dissolved at the process which dissolves the (A) above-mentioned optical glass I, II, or III, 
and the (B) above-mentioned (A) process, or this dissolved glass, and the process which carry out the 
annealing treatment of the glass which fabricated at the (C) above-mentioned (B) process at the 
temperature near the glass transition point offers 
[0009] 

[Embodiment of the Invention] The optical glass of this invention has three modes, and the refractive 
index nd of optical-glass I is [ 1.875 or more and Abbe number nud ] the optical glass with which 39.5 
or more and a glass transition point are high refractive-index low distributions of 700 degrees C or less, 
and have the property of a low glass transition point. 

[0010] At least one sort as which optical glass II is chosen from La 203, Gd203, Y203, and Yb203, It 
is borosilicate glass containing at least one sort chosen Zr02, Ta 205, and from Nb205. The sum total 
contents of La 203, Gd203, Y203, and Yb203 are 2-4 comparatively (weight ratio) to the sum total 
content of Si02 and B-2 03, and it is the optical glass of the svun total content of Zr02, Ta 205, and 
Nb205 which is 1-2 comparatively (weight ratio). 

[001 1] On the other hand, a glass presentation is weight % and optical glass III is Si02. 3 - 10%, B-2 03 
7 - 1 5%, La 203 30 - 60%, Zr02 2 - 8%, and Ta 205 It is the optical glass whose sum total content of 
each above-mentioned component the sum total content of Si02 and B-2 03 is 14 - 20%, including 13 - 
19%, and is 95% or more. 

[0012] In this optical glass II, the sum total content of Si02 and B-2 03 is received. If rate 
(La203+Gd203+Y203+Yb 203)/(Si02+B-2 03) of the sum total content of La 203, Gd203, Y203, 
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and Yb203 is lower than 2 at a weight ratio The high refractive index and the high Abbe number which 
are the purpose of this invention become low, and the content of La 203, Gd 203, and ZnO that raises 
distribution compared with Y203 is restricted. The optical glass which, as a result, has the glass 
transition point which can be mass-produced is not obtained, if 4 is exceeded conversely, devitrification- 
proof nature will become inadequate and the optical glass which can be mass-produced to stability will 
not be obtained, therefore, the sum total content of Si02 and B-2 03 — receiving — La2 ~ the rate of the 
sum total content of 03, Gd 203 andY203, and Yb203 is limited to the range of 2-4 by the weight ratio 
~ having - desirable - 3-4 ~ it is the range of 3.1-3.7 more preferably. 

[0013] On the other hand, to the sum total content of Si02 and B-2 03, if rate (Zr02+Ta205+Nb 205)/ 
(Si02+B-2 03) of the sum total content of Zr02, Ta 205, and Nb205 is lower than 1 at a weight ratio If 
the optical glass which has the stability which can be mass-produced is not obtained and 2 is conversely 
exceeded while having the high refiractive index made into the purpose of this invention, Abbe number 
nud will become small and the optical glass of low distribution made into the purpose of this invention 
will not be obtained, therefore, tlie rate of the sum total content of Zr02, Ta 205, and Nb205 is limited 
to the range of 1-2 by the weight ratio to the sum total content of Si02 and B-2 03 - having - desirable 
— 1.1-1.5 — it is the range of 1.2-1.4 more preferably. 

[0014] In this optical glass II, ZnO may be included further, content rate ZnO/(Si02+B-2 03) of ZnO to 
the total quantity of Si02 and B-2 03 exceeds 0 by the weight ratio, and two or less are desirable, it is 
one or less exceeding 0 more preferably, and are 0.1-0.5 especially preferably. When the rate of ZnO/ 
(Si02+B-2 03) is in the above-mentioned range, while making glass a high refi^active index and low 
distribution (the wavelength dependency of a refractive index is small), improvement of devitrification- 
proof nature and the temperature of viscous flow can be reduced. 

[0015] As a desirable glass presentation in the optical glass I and II of this invention At weight %, it is 
Si02. 3 - 10%, B-2 03 7 - 15%, Ge02 0 - 5%, 0 - 15% of ZnO(s), La 203 30 - 60%, Gd 203 0 - 30%, 
Y203 0 - 10%, Yb 203 0 - 5%, Zr02 2 - 8%, and Ta 205 13 - 19% is included. And for the sum total 
content of Si02 and B-2s 03 and Ge02, the sum total content of 14 - 20% and B-2s 03 and ZnO is [ the 
sum total content of 9% or more and La 203, Gd203, Y203, and Yb203 ] 50 - 60%. That to which the 
sum total content of each above-mentioned component exceeds 95% can be mentioned. 
[0016] In the above-mentioned glass presentation, Si02 is the indispensable glass network former, in 
order to maintain devitrification-proof nature, and 3-10% of the weight of its range is [ the content ] 
desirable. If this content becomes insufficient [ less than 3 % of the weight / devitrification-proof 
nature ] and exceeds 10 % of the weight, a refi-active index will fall, and the high refi-active-index optical 
glass made into the purpose of this invention is hard to be obtained. When devitrification-proof nature 
and a refractive index are taken into consideration, this more desirable content of Si02 is 6.5 - 8,5% of 
the weight of the range still more preferably six to 9% of the weight. 

[0017] B-2 03 is a component effective for the melting nature of the glass as a mesh formation oxide, 
and the temperature fall of flow viscosity, and 7 - 15% of the weight of its range is [ the content ] 
desirable. If the temperature fall effectiveness of the melting nature of glass or flow viscosity is not fully 
demonstrated and exceeds 15 % of the weight, a refiractive index will fall, and at less than 7 % of the 
weight, the high refractive-index optical glass made into the purpose of this invention is hard to be 
obtained. [ content / this ] When the temperature fall effectiveness and the refractive index of the 
melting nature of glass or flow viscosity are taken into consideration, the more desirable content of this 
B-2 03 is 9.5 - 1 1% of the weight of the range still more preferably nine to 12% of the weight. Ge02 
has the same effectiveness as the above Si02, and can be made to contain it in 0 - 5% of the weight of 
the range. If this content exceeds 5 % of the weight, devitrification-proof nature will tend to fall. 
[0018] The sum total content of the above Si02 and B-2s 03 and Ge02 has 14 - 20% of the weight of 
the desirable range. At less than 14 % of the weight, a crystallization inclination becomes [ this sum 
total content ] strong, the optical glass which can be manufactured to stability is hard to be obtained, and 
if it exceeds 20 % of the weight, the high refractive-index optical glass which a refractive index falls and 
is made into the purpose of this invention will be hard to be obtained. When a crystallization inclination 
and a refractive index are taken into consideration, the more desirable sxun total content of these Si02 
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and B-2s 03 and Ge02 is 16 - 18% of the weight of the range still more preferably 16 to 19% of the 
weight. 

[0019] ZnO has the effectiveness of reducing improvement of devitrification-proof nature, and the 
temperature of viscous flow while making glass a high refi-active index and low distribution (the 
wavelength dependency of a refractive index is small). Therefore, it is the component which adjusts 
especially an amount with B-2 03, and is added suitably. Specifically by adjusting :(Si02-i-B-2 03) 
ZnO:(La203+Gd203+Y203+Yb 203): (Nb205+Zr02+Ta 205) While giving the devitrification-proof 
nature which can make nd 1 .875 or more, and can make nud 39.5 or more, and can be manufactured The 
temperature of viscous flow can be fallen by ****ing more preferably the sum total content of B-2s 03 
and ZnO to 12% of the weight or more 9% of the weight or more (it is Tg 700 degrees C or less). As for 
this ZnO, it is advantageous to make it contain in 0 - 15% of range. When this content exceeds 15 % of 
the weight, if there is a possibility that devitrification-proof nature may become inadequate when it is 
going to obtain the refi-active index of the range of target, and it is going to maintain the devitrification- 
proof nature in which stable production is conversely possible, a refi-active index will fall, and the 
optical glass of a high refi:active index made into the purpose of this invention is hard to be obtained. 
The more desirable content of ZnO is 3 - 5% of the weight of the range preferably to 1 - 7% of the 
weight of the range, and a pan. 

[0020] La 203 is an indispensable component for obtaining a high refi'active index and the optical glass 
of low distribution, and 30 - 60% of the weight of its range is [ the content ] desirable. The high 
refi'active index which this content makes the purpose at less than 30 % of the weight, and the optical 
glass of low distribution are hard to be obtained, if it exceeds 60 % of the weight, devitrification-proof 
nature will fall and the glass in which stable production is possible will be hard to be obtained. A more 
desirable content is 40-45% of the weight of the range still more preferably 37 to 48% of the weight. 
[0021] Gd 203 can be made to contain in 0 - 30% of the weight of the range by the permutation with the 
above La 203. If this content exceeds 30 % of the weight, devitrification-proof nature will fall and the 
glass in which stable production is possible will be hard to be obtained. A more desirable content is 5 - 
15% of the weight of the range still more preferably zero to 18% of the weight. 

[0022] Y203 and Yb203 can be made to contain by the permutation with the above La 203 in 0 - 10 % 
of the weight, and 0 - 5% of the weight of the range, respectively. If the content of Y203 exceeds 10 % 
of the weight or the content of Yb 203 exceeds 5 % of the weight, devitrification-proof nature will fall 
and the glass in which stable production is possible will be hard to be obtained. The more desirable 
content of Y203 is 3 - 6% of the weight of the range still more preferably zero to 6% of the weight. 
Moreover, the more desirable content of Yb 203 is 0 - 2% of the weight of the range still more 
preferably zero to 5% of the weight. 

[0023] The above La 203, Gd203, Y203, and Yb203 all have effectiveness similar to an optical 
property, and, as for the sum total content of these components, it is desirable that it is in 50 - 60% of the 
weight of the range. The high refractive index which this sum total content makes the purpose of this 
invention at less than 50 % of the weight, and the optical glass of low distribution are hard to be 
obtained, if it exceeds 60 % of the weight, devitrification-proof nature will fall and optical glass 
producible to stabihty will be hard to be obtained. A more desirable sum total content is 54 - 56% of the 
weight of the range still more preferably 51 to 58% of the weight. 

[0024] Zr02 has the effectiveness of improving devitrification-proof nature by the little addition which 
brings about a high refi-active index and which is a component. The content has 2 - 8% of the weight of 
the desirable range. At less than 2 % of the weight, if there is a possibility that the optical glass of a high 
refractive index [ content / this ] may be hard to be obtained, and the improvement effect of 
devitrification-proof nature may not fiiUy be demonstrated and it exceeds 8 % of the weight, 
devitrification-proof nature will fall conversely, a glass transition point becomes high, and there is a 
possibility that the purpose of this invention may not be reached. A more desirable content is 4 - 6% of 
the weight of the range still more preferably four to 8% of the weight. 

[0025] Ta 205 is an indispensable component which brings about a high refractive index, and 13 - 19% 
of the weight of its range is [ the content ] desirable. The optical glass of a high refractive index which 
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this content makes the purpose of this invention at less than 13 % of the weight is hard to be obtained, 
and if it exceeds 19 % of the weight, while devitrification-proof nature will fall, there is a possibility that 
the shift by the side of the long wavelength of the transparency absorption end may arise. A more 
desirable content is 14 - 17% of the weight of the range still more preferably 13 to 17% of the weight. 
[0026] As for said each component 2, i.e., SiO, B-2s La [ 03, Ge02, ZnO, and ] 203, Gd203, Y203, 
Yb203, and the sum total content of Zr02 and Ta 205, in the optical glass I and II of this invention, it is 
desirable to exceed 95 % of the weight. The optical glass with which this sum total content fills the fall 
of an optical property and viscous flow temperature made into the purpose of this invention at 95 or less 
% of the weight and all of devitrification-proof nature is hard to be obtained. A more desirable sum total 
content is 98 % of the weight or more still more preferably 96% of the weight or more. 
[0027] Nb 203, W03 and aluminum 203, Bi203, Ga203, BaO, SrO, CaO and MgO, Na20, K20, 
Li20, and Sb203 can be made to contain by request in the optical glass I and II of this invention in 
addition to said each component. 

[0028] Nb 203 and W03 are components which make devitrification-proof nature improve, and they 
can be made to contain in 0 - 3% of the weight of the range by little addition, respectively. If the content 
of Nb 203 exceeds 3 % of the weight or the content of W03 exceeds 3 % of the weight, absorption of 
the short wavelength region of glass will become strong, and it will become the cause which produces 
coloring. The more desirable content of Nb 203 is 0.5 - 1.5% of the weight of the range still more 
preferably zero to 1.5% of the weight. Moreover, the more desirable content of W03 is 0 - 1% of the 
weight of the range still more preferably zero to 2% of the weight. 

[0029] Bi 203 is a component which has the effectiveness of reducing Tg by little addition, and can be 
made to contain in 0 - 3% of the weight of the range. If this content exceeds 3 % of the weight, it will 
become the cause which produces a fall and coloring of devitrification-proof nature. A more desirable 
content is 0 - 1% of the weight of the range still more preferably zero to 2% of the weight. 
[0030] Although aluminum 203 and Ga203 may have the operation which improves devitrification- 
proof nature by little addition, they have the operation which reduces a refi-active index to coincidence. 
Therefore, those contents have 0 - 3% of the weight of the desirable range respectively. The more 
desirable content of aluminum 203 is 0 - 0.5% of the weight of the range still more preferably zero to 
2.5% of the weight. 

[0031] Although BaO, SrO, CaO, and MgO have the effectiveness of promoting degassing by using a 
carbonate and a nitrate as raw materials for glass, if the sum total content exceeds 3 % of the weight, 
devitrification-proof nature will fall and the optical glass in which stable production is possible will be 
hard to be obtained. Therefore, the sum total content of BaO, SrO, and CaO and MgO has 0 - 3% of the 
weight of the desirable range. The more desirable content of BaO is 0-1% of the weight of the range 
still more preferably zero to 2% of the weight. Moreover, the more desirable content of SrO is 0 - P/o of 
the weight of the range still more preferably zero to 2% of the weight. 

[0032] Na20, K20, and Li20 have effectiveness in the fall of Tg, and the effectiveness of especially 
Li20 is very high. However, since these components have the large operation which reduces 
devitrification-proof nature and a refiractive index, the sum total content of Na20, K20, and Li20 has 0 
- 1% of the weight of the desirable range. The more desirable content of Li20 is 0 - 0.5% of the weight 
of the range. 

[0033] Furthermore, Sb 203 which is a clarifier can be made to contain in 0 - 1% of the weight of the 
range. In addition, this Sb 203 can also be replaced with other clarifiers 2, for example, SnO etc. The 
more desirable content of Sb 203 is 0 - 0.5% of the weight of the range. A glass presentation is weight 
% and this invention is Si02 again. 3 - 10%, B-2 03 7 - 15%, La 203 30 - 60%, Zr02 2 - 8%, and Ta 
205 Including 13 - 19%, the sum total content of Si02 and B-2 03 is 14 - 20%, and the optical glass III 
whose sum total content of each above-mentioned component is 95% or more is also offered. 
[0034] As this optical glass III, a part of La 203 is permuted by Gd 203 and/or Y203, the content of Gd 
203 is [ 0 - 30 % of the weight and the content of Y203 ] 0 - 10 % of the weight, and the optical glass 
whose glass transition point Tg is 700 degrees C or less is desirable. 

[0035] Moreover, it sets to optical glass III and is ZnO. It is desirable that the sum total content of ZnO 
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and B-2 03 is 9 % of the weight or more, including 0 - 15 % of the weight. A part of especially La 203 
is permuted by Gd 203 and/or Y203, for the content of 0 - 10 % of the weight, and ZnO, the content of 
0 - 15 % of the weight and Nb 205 is [ the content of Gd 203 / 0 - 30 % of the weight, and the content 
of Y203 / the content of 0 - 3 % of the weight and Li20 ] 0 - 1 % of the weight, and that whose glass 
transition point Tg is 700 degrees C or less is suitable. The reason for limitation of the range in this 
optical glass III, the desirable range, etc. are as having explained in said optical glass 11, 
[0036] According to the manufacture approach of the optical product of this invention, optical products, 
such as a lens and prism, are obtained by carrying out annealing treatment of the glass which fabricated 
the optical glass of above-mentioned this invention through the dissolution process and the press- 
forming process below 700 degrees C depending on the less than temperature near a glass transition 
point, for example, 720 degrees C, and glass. 

[0037] Moreover, optical products, such as a lens and prism, are obtained by making the temperature 
suitable for press forming (temperature at which viscosity is equivalent to 105-108P), for example, 850 
degrees C, reheat and soften glass preforming which preformed the optical glass of this invention 
through the dissolution process and the forming cycle, and carrying out annealing treatment of the glass 
which carried out press forming of this below 700 degrees C depending on the less than temperature 
near a glass transition point, for example, 720 degrees C, and glass. 
[0038] 

[Example] Next, although an example explains this invention to a detail further, this invention is not 
hmited at all by these examples. 

[0039] Become the glass presentation shown in examples 1-10 and the example 1 of a comparison, and 
two Table 2 and 3, After often mixing each raw material powder, using a carbonate, a nitrate, a 
hydroxide, an oxide, etc. as a raw material, it put into the crucible made from platinum, it fused in the 
fiimace set as 1400 degrees C, and it cooled slowly and optical glass was produced, after slushing into 
the iron frame which carried out the preheating to suitable temperature after churning and founding and 
holding at the temperature near the Tg for 2 hours. 

[0040] In addition, the property of optical glass was measured by the approach shown below. The result 
is shown in Table 2 and 3. 

(1) A refractive index [nd] and the Abbe number [nud] 

It measured about the optical glass cooled at the temperature fall rate of 30 degrees C per hour. 

(2) It measured under programming-rate the conditions for /of 4 degrees C using the glass transition 
point Tg apparatus for thermomechanical analysis. 

(3) Liquid phase temperature [L. T.] 

Glass was put into the 50ml crucible made from platinum, the hd was attached, in the fiimace, it held at 
predetermined temperature for 2 hours, the interior of after [ cooling ] glass was observed under the 100 
times as many microscope as this, and liquid phase temperature was determined from the existence of a 
crystal. In addition, temperature was changed by 10-degree-C unit. 

(4) It asked for the wavelength (nm) of 80% of permeability at the time of measuring spectral 
transmittance about the polish sample of lambdaSOlOmm thickness. 

[0041] 
[Table 2] 
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[0042] 
[Table 3] 
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[0043] 
[Table 4] 
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[0044] As shown in the example of Table 2, 3, and 4, while nd is 1.875 or more and nud is 39.5 or more 
in the glass of this invention, in the examples 1-6, it turns out that Tg is [ Tg ] 707-713 degrees C or less 
in 700 degrees C or less and the examples 7-10. 

[0045] On the other hand, (Nb205+Zr02+Ta205)/(Si02+B-2 03) is less than 1.2 in 1.079, and the 
example 1 of a comparison has Tg as high as 735 degrees C. Moreover, 

(La203+Gd203+Y203+Yb205)/(Si02+B-2 03) is less than 3.1 in 1.967, and the example 2 of a 
comparison has nd as low as 1.86. 

[0046] Moreover, the optical glass obtained in the example 6 of this invention was fully softened, as a 
result of holding for 5 minutes to a 850-degree C electric fumace. On the other hand, in the optical glass 
obtained in the example 1 of a comparison, softening hardly took place. This shows that a reheating 
press is possible for the optical glass of this invention at low temperature compared with conventional 
optical glass. 
[0047] 

[Effect of the Invention] The optical glass of this invention is the high refractive index and low 
distribution glass which have the temperature of low viscous flow compared with conventional optical 



http://www4.ipdLjpo.go.jp/cgi-bin/tran_web_cgi_ejje 



6/28/2004 



Page 10 of 10 



glass. The annealing treatment and the reheating press in thereby extraordinarily high temperature are 
less necessary, and producing to stability is possible. 



[Translation done.] 
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